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is sq m m m <o m. « * n ^ * 7 -t 9 h e © 

as * (t # * S ii t 5 to <73 M J . ^ rr > h a - ^ 

^ IS t t 5 i/ X f A o 



)3. KflOrD t 


[m ^ # - k ^ ^ * 


, f@ * 


(0 7 a «y 


■9- 0 » 


— K *^ tB jj — h 




® M C -C 


* ^ *t A 






# ^ . <* 6 


IC 5$ 


3rJtJ£M P KfcTT 


*sp A T 


^. d t ^ 


^ *r s f 




[oJ 1^ ^' 




4 


% *f — K O ± X 


S A T- 






Z> i; x 5- A „ 




1 1 . ^ m m ^ 


& & m. m 


^ ■ * It a j . y^ 4f - h 




S il £ =Sr f$T 




a e» n wj iw 






^ a * 4! i 2 a » 


£0 £/ X 


X A o 








£ TO © ff W n M m 






^ ^ m « 3 


^ 7C © i/ 


jl — x y 7 n 


rc « * 




^ - r -r 


X7*UYirSiS_b(c 




^ /c to <d s/ x 


7 s - A C 


T ^ o 




3 &?tMi*<D n%m 


J^, ( visual 




representation) 2 


^TCT ^ X7'l^Y 


T a . 


0i] * , m mum <d ? 


X * — -r* ^ X 7' U 


*/ P fffi 


_t c * ^ r ^ 


to c » 


, ^ S ^ ti 5 ?f ^ 


^ 2 ft 


yX 55 IB1 £ V -y 




■2> fc to <?0 ^ U ~ X 


A % ^ 


n fc ■& fffi ^ nu 


r ^. fc 


to <7) ^ ^ ^ X A . 


& V 3 


«fc 7c ^ m 


6 n s <t 


7 tcr Y > — i^l <D 


a X S 


^ S ic ^ x - 


T i y 7 


it 3 fc to <D * 


^ ^- X 


a * <ft r s 


c h A* & 


m X ■ $> %> „ ^ o 




x 7* u -r i/ x 


f A IC *5 


t u . ^fe ^ $ n 


z> a: ^ 


^ t b T © ^ - >. (?) i ^/ © 


> h 60 



#530364-42690(3) 



-7 V f 7 if *V » 


iffl 


fit . 




h 7" a -fe v t 




to & 3r§ l <D 7" u 


-fc 






^ b . m * (D ^ 


to 






h ^ R * T 5 


7* — ^ 


ti Y * — s? ft: 


ff$ 




P ^ CO ^* Y > 


h # ^ 


r *fe /£ * n . ^ 


£ ft y 


* — 




# £ aft a? *i . * 


X 


h X 


a -e 


v it 1^1 CO & 


^ ^ 


r t & s t 7 x 




— 7"' 




7 U 4 m W) ± 




t & ab e ^ 




n ft 


On 0 


* >K * n § < 




CD stf Y 7 h <b %\ 


» # £ 


T b 


Tz CO ^ t3 ti U 




C <D 7 s — $ ifi , 


A 


n , 


a — 


^7 ;u 5" -f X 7* 


U Y 7* 




to 


^ m 


2 CO 


7" O >y -7" Mft IS 


to 6 „ d co X a 


■b 


9 it- 


f* e 


OS t HQ it b , 


4? Y 7 


h" 7=* - * O £ ft. 


£r ^ 


^ tl <^ < o Y > - 


-7 CO ^ 


Y > ft ©is (1 


i n e - 1 1 


n e s n a n ) tg fft T 5 * 


£ £' 7-' * T — # 




T 5 






il ft 6 V X 7- 


A ft CO 


* X 


h 7* n -fc -9- 


ti * H 


W C ^ If t 5 *i 


S £ T 




o " to 


6 « fi c tit , v -y f > 7* « fig . y 7 - 


t> CO [H 


Ia > Y ^ — 




y — 


'J 7 


^ k 7 -Y 7 K 


7 7' 


(windowing) „ 


RB 


7 




<73 m m , ^ x 


" 7= -f 


a ft i x ft m $ 


to 


■r 


^ X 


7" U -f 7" P -fe 


it CO 


H 7 X S ft % 


ft 


^ *5 


7 D 


^ CO <t 7 ft £/ 


X 7" A 


<D - m t< 1 9 8 


4 


¥ 1 


0 


2 bl W T ^> 


^ $ to 


Tz £ 3fe 19 tir if* !S 


4 


. 4 


7 5 


, 1 0 4 ^ £ 


ii ^ t 


fJH 7K $ n a o - 




T 


. * 


X h 7* a v 


it t? ti 




Y 


7' P 




AW y — V> ^ ft: co 


AM * co y > h 


1* 




Hi & 




> — >> 7* — ^ 


*- 






40 C ffi ffl ^ 41 


s o c 


CO f -f X 7* U Y 


X 




■> it 


ti ^ Tz £ ft: 


b T co 


y j- — <d m * 


co 




CO PJf 


CO Y ^ — 2? ^* 


Y 7 h 


<D M t Z> M £ 


co 


m & 


^ 




— 7 CO 


fs> m $l -a- to * 


*t 


ft 7 






^ m co ffi n w &l 


*5 


C a 




)\y f 4 X 7* u 


Y 7* o 


■fe •> t C J: o T 


{* 


ffl T 




do . ^ i* t 


b T CO 


Y * — *> CO #1 * 


CO 


^ -f 


7 h 


^rtit 5 f f * -r 


> — i? 7* — * ^ 




ft 6 




/ft $ to n# 


■e ^ /tV 


CO fc AD c (ft i" 


s 






fjg T ^ -S o 


-5 T , 



0 , * Ti? ), T $ , i - 7' t! ii i/vfls b J ? x 
3 ■ 



>7". R^T-'-^oiflt^E fil 

(scan conversion) <&-2>^ti " 7 X ^ U -t' — fy 
a 7 (rasterization) " A 5 ^T^to-S n 

U ft tz * iffi co ftU b t ti . ^ 5«j co ?j i2; 

b T ti , b ti b ti Z - A 7 y nf ti to 2. ^ $ 

* 7 7 (depth buffer)** ffll^ 6 toS„ ^ X h 
7' a -t 9 f tt ^ S U ^ < I*' O M S ^ i: 

d©tS$fi* 4£ &S^Y7 h ^ ^ /T% T ^ *^ t5 

jjt^tS ffi iPJ ft ¥ & * tit flt T & . x - ? 4 7 

^*±J*T5fci{)Ctt, * X h ^" ^ ft: t b T co 

Y^-i?W©f*<D^Y> h C « b T Y — i> 

itsnfc*^r*3C3?jcic5/x— y # #h m & 

5 7L h ft 5 J: 7 C m Wi ft ^ \& * Bt ^ T & o ^ 

7> If tC ON T ti ffi & CO ^ x - T 4 7 7" T A/ 

>; X A , ^1 ^. tf . zf — 7 7 K ^7 x — x -f 7 7" 

(Gouraud shading) jfe<y f ^7^S/x — 7* 4 > # 
(Phong shading) /j^ 6 ^ t ^ ^ „ 

SM <0 # 3f C 43 T tt , ^ X h X n -i? -y +r t a 

— ti )V 7* -f X 7* U Y X a -t? v it £ (O |S1 CD ft ft A^' 

8 

^<O^C*i^"C.«rffl : a4. 4 7 5, 1 0 

4 ^ c j: -> t na ^ $ to & ^ x 7- a ti , m c 5+ ^ 

^ ?Bf ^ * x h 7" n -fe «y t ^ 6 a - ^ /l/ 7" a t? 

it td z/ 7 h i* S ic i" ^ ft ^ a n ft ti j- - if t r 

-f x x u y 7 x x a co f«l co *t ss ii f5 

J: 7 ft m m 1*1 ( ffd x ti , 09 ili ffl it ) C 43 ^ T A 

Tt^nSA^^^toS i: £ Cj£i§T3it*fivft>^ 

aifiHllBISB^Wtfc-rs ^> co -e ti ft o> . 

C CO |fH JS ti , — ^ > H . 7 x - x X 
(H.Fuchs) C J: r» "C » ACM || U (Proceeding 
of the ACM) 4 1 9 7 7 if- 1 0flCffi«<O»S: 

[ tr 7 X ;u it — 7 x x r )v zf 'j x a co U 

^(D7cJ-t-y7^«^>R (Distributing of 
Visivle Surface Algorithm Over Multiple 
Processors) CJS^tffl^Oi'XfivK! J: o T 

M ft & ft 2> o a c tt . ah^hW-JSt-^a&aef 
-f X T' U Y SI |^ ^ © ^ 3/ X 7" A *5 |»J Ok * to 

s *« c co t* -f x x u y %% -f- m ti 2 CO 31ft 3& 
( ft X kT , i s m co ) ^ fl. ft m * h % . * fW 
**K:2©|Rft(fflAtf. 8 ffl CO ) Y 

10 



(cpu) . v — a ;u y' v V v a t & 5* — £ 

y ^ y % i* ij c & ji m m « * a h a» 6 r - * 
ns iyj c ^ <g -r & . 7*-*fci-<*fcfro*r* 

6 3 o fa f& i± t$ & & a *i~ Z> £ , ffi # <D 

^ ^ I t s o &Jffi3£^^<£T#cfte>©$aB| : $r 
U 7 t 6 t , &©£ftJB5£a*«*xhC«J:^-t 

& 6 ft § Q ^ mm \ft . mm . m*v>te&&m* 

* 'J OA * 7 7 M VMf jlft&ftc irfti 3t £- £ 
ft T S fc 4> . ?*?**ft«iB#©ft8^7i»* 

C £- A* T' S l"J ^ 5 h Of ^ ** /h IS £ i: 
if «b 5 7c a& c , «*l-3«>J6Jg*sRe_ffl£*f*i 

> *y - 7* * n * . B!««wv*y-:/stii 

(interleaving scheme) tfi & Z> 1 <D J- — i? 

a ; * ^ 7 > * y w c * i ? n i ^ U"i - © ^ 

?P. 3w K $ fc£ 2 ft Tz t> n 1 <D J ^ — ? A * 7 
1 1 

-f X 7* U -f v > A f A H , Jffi^ftS^^fc©^^ 

^n^-c^^^cflfl-rs^siE, f*i x as % 
^[oife^ffittaro-fe y t © ;w r ^ ^ > 
j& 2/ — t u o -r # y >u a * y 7 # ^ tr 
y*»j*u. ffifrti&^zmmo&m. 

* 3h » r s c t*fi«fc-r&A» 7 r > * y * 

O 7* d "t? * -9" CO 7 U * i/ 7 >\s n y V )\s ft f& 

& jdp © r m # '<k <c w <* n § «t c » # © 2 

o © ^ ;u — 7* % ft 3 7" a -fe y V (D ft <D r — 

f ^ f r - * 6 itA* n*. 

l P<l i ^ i t: J: 5 ^ 7 7 -f 9 * v s/ > © 

7* O y ^ ^' -f 7 y 7 A t' I) 5 o il ft » A 7 u ;i/ 

-f > £ 7 j. — X :/ P -y * 2 0 1 D t Jii 2 ^ ^ 

x h 1 o ys' ^ 1 

* fc ifl Hfe A 3 1/ ;u ^ v ? ^ ^ il" l T A 5 U ;b ^ 

> * 7 x — x 7* a v 7 2 0 t$ist SttJfe©^ 
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7 > * v ^cnw^nsifac ffl t f$ m <* n 

S o 

7 a. — ^ X (H.Fuchs) © T — * 7- V *f- r — 1A 

«* n , b ^ c 0 at 1? a 7 — a« + tf- k: ^< w ic 

ttiffl*ftt^«:^. - n d& f ^ 7 ;M 'J X 

A 0 i o ^ c n 6 — co y' n -t? -y- |*j iZ 

liiJ^fctM^I ^ J-^ ^ T * 3 „ J 

% 7 a " f A (H.Fuchs) O 7 - ^ f f 

s fi- & <d 1 o © y a * -y ic £ -j t x <d \m 
© ft ^ $u its. 

* 3£ KB O K Jffi C J: S fc , -C>-5?0«^C 
^ - *T S * J* ^ 3 -3 © ^ ;V — 7 , o^O. +m 

n5<* t>©%»£t*^^-7*. *m * % *i * ^ 
* w ft % » ^ » ^^fflijeio ** #j ^- ^ ^ 

1 2 

Rlavta-iTAijflfi. 2 U ft tt 01 
HI C ti ^ T tt , Y>^7i — X 7* a v ^ 2 0 

ffi * A X r ; f — ^ A — K (commercial bus 
repeater card), sfe S 7 ^ A V W /\ 

y V U (Huntsviile, Alabama) f "fr ft ffl V M E 
v^r^ov'Ts-rAX Y y ^ — S/ g ^;i/^J: 
(VME Microsystems International 
Corporation)^ e> ^ tl 5 V M I V M E - 

REPEATL^-KTftOllfi. C © 0 ft 14 
7-u-t r * ffl JK jft r ^^^J^ifl^^&D 1 ^© 
7* n -t? * •?tftttt<£n£A? 1/ A' il Is A X t 
>*.7*-^TS = fcC*4. *T * £ ££ ^ 

♦IIC ^ t , -^^£DI EEE P 1 0 1 4 / 
D 1 . 2KAiiffl^0tl5^, ^ ft tt V M E >K 
Xkl/t6tt6ht^4. c O A x <0 *t H: , 
V ■< ^ CJ i> — f — — T i — (Micrology 
P b t . Inc.). 7* y > y *y ^ x A 7* l J »y >> > 
if ?i (PRINTEX Publishing Co., I n-c . ) C «fc 
§11© [VM-EAAltIK (The VMEbus 
Specif ication) C * ^ T gft I?] $ ft t 



a ? U ;v a x ( v m e a x ) fct SB i m £ is 

^ X fct , SE&'W:/^'f'> (transformation 
pip p. line) 3 0, gA^ — K 7 1/ -f (pixel 
node array) 4 0, &0 ( f7**3>hU — 7 

5 0 C^i$n5, V M E /s' X ( RC/* A h 
lO)t^Oy^30» 4 0 R ^ 5 O h « R51 <0 
ft fct fct XX * fa T? £> 2> „ h 1 0 fct 7- — * j& 

'j^ w ^ ^ - n 6 ^ o C I 5 o & o CO rf» 

:/ n v * 3 0 , 4 5 O^^lgtS VM 

e a x (c Jta x x . I: jft y 5 -f v 3 o ^ /\- x 

ti , |gy-h'7H'40AWai 3^^bT 

n — ^ 5 0 fct M' X 1 4^^bT^ii?iH^*^7 
-t--* - 6 0 IC^ji? Jl5 u il Z X f 51 m iS tl 

6 \? T X ^ & — fct Fli" (Hitachi) t J: o T S 
i££*lSo 1 024^YVXl 280jffij^X^ 
-T V7^*-3fe35 i t-d'-(1 02 4 line by 12 8 0 

pixels per line raster scan monitor) X 

1 5 

# & & ) . *t ^ a* * © ji- - * h % J£ r & ct 
;ja A. 6 ti 5 ^ £ 5£ cd m & i ^©ra^? A 

K J: -p t 1 o <Z) 7* n i'-y t (^] t 5u ^ ic If ? ^ 
5 fc ^ 0 S * C 4J ^ t # i> j& © 1; ti C t t t 

s©^ffit^$ft'itA5c & >w r ^ <f > 

*T*0ltf*J:"'5Cllll*fl;*ft*. J: 0 A ft ftt C 

fct . 'l^^wr^oBOdi-^^i/w^ 

? -C > * B f£T & X o CflJSftRSnfcllftO 

^d* *»6A«. i ^wijsiitt, m 2 

HC-SS ftS J: ^ C, 7 1 O v t 3 2 C JW A 6 
n5ra-b'/t3 l«tf,j]f5-^ & If n Y :/ ^ 

>r >W©»o©ro-6 ^ f ^ ^ t ^' fsi c ciin s 
rot » t«ia^H%. f IT t ? D- 

3 4 Clin A 6^5 y a -fe *y > 3 3 CO {% # IC "C 
Oft T S , VMEA^Bcft^Tfl>ya*^ 

^ ft ^ * n s o 
srs 2 [si jc /k <* n 5 '£ % ^ -f 7 v 4 -y m co m * 

CO 7 a * v V fct 91 S & £ i£ It U , n 4 7 v 
1 7 
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^^ft^^iSE&^l^lc: $j ij ^ T 3 J: C id! © 7 - 

?r il t 5 0 J: 0 ^ ft C , -I * ? n S It f 

# 3 o (7) V )V — 7* , r> % *) , f«J £ ^ =gr #f £ T 

rri*o*^*A9Bf»c4h»Jts. ifi Ad © £ 
flf UJL T £ Ufc nfl * n 5 <t 9 C fife % CO 2 © # ;i/ 

— * <o t» 6 *i * • 

c 7 ;i/ =r y x a <r fit ^ 1 "5 - k j6« * * * n ft 

( C CO tft ^ CO fJil b T t± » & <0 W * * n § fq) 
1 6 

-r >^co i oco^^co^*t±^*< k fc co a 

-i 7 ? -< y n co ^ co W c *4 T S A ?J co - 

© t£ n s - 

- WlfeCOdl ril (Object Generation) 

co m ^ « « & co {J: m co 2 6CJ6i.t5fc 
7 C li ^ t , ^ ^ fcf , ItS "#0 h X 1 , 

yi. z i tty^-cnt-aRt-t^** 

ffi < - ^CCO^CO^0S^i!r^-rS^miF$^^C 

S Jft * n s . 

* 3 D % $k (3D Transformation) 

d co ffi W t± it ^ <o *e t 1 'j > ^ c * 5 3 ^ 7c 
ffH co & co a £> ^ ( A & ^ tt 44 * ^ 7 " co (fir 

s & # ffti ) k m m i 2> w & co 3 ft ;c $ m co 

^^©^ftCitS. ' n fct 7 ^ (ey e ) ^ k 

nf «r n s o 

• X . Y . Z ^ ij » f V ^ (X.Y.Z Clipping) 

d CO frtl $J fct M %L X , Y ; A § V^ fct Z ^ |n] CO 

*H ff co ! ^ 4r £ H IU C A S a6 * - * — 6 o I- co 

1 8 
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• I : . iH }\Z it (Triangularization) 
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CONSTITUTION: A conversion pipeline 30 is 
connected to a pixel node array 40 through a bus 
12 and the pixel node array 40 is connected to a 
video controller 50 through a bus 13. The pixel 
array 40 is mutually connected to plural graphic 
processors for receiving the pieces of information 
from the conversion pipeline 30 and from each 
other, the processors are operated for received 
information and send the result to the video 
controller 50 through the bus 13. The processing 
executed by the graphic processors is typically 
the processing of a type related to the process of 
painting e.g. shading. All processors execute the 
same operation, integrally generate information to 
be stored in a buffer and data from the buffer are 
displayed on a monitor 60. Consequently, high- 
speed processing is enabled. 
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